A new natural terpenoid, ixoroid (1), was isolated from the flower of Ixora coccinea, along with the known constituents stigmast-5-en-3-O-β-D-glucoside (2), 5-O-caffeoylquinic acid (3) and D-mannitol (4). The structure of ixoroid was elucidated on the basis of extensive 1D-and 2D-NMR studies and mass spectrometry as 21,23-epoxy-tirucall-7-en-3β-ol (1).
Ixora coccinea Linn., family Rubiaceae, an Ayurvedic and traditional medicinal plant [1] , is an evergreen shrub or tree that is widely distributed throughout the Indo-Pak continent [2] , as well as in western and south-west Nigeria [3] . I. coccinea is reported to have antioxidant [4, 5] , cytotoxic, antitumor [6] , antimicrobial [7] , antinociceptive [8] , hepatoprotective [9, 10] , chemoprotective [11] , antimitotic [12] , anti-inflammatory [13] and antidiarrheal activities [14, 15] , along with other potential therapeutic properties. Recently, the cardiovascular effect of a methanolic extract of I. coccinea flowers, through different biological parameters, was reported [16] . Phytochemical investigation of the plant has revealed terpenoids [17, 18] , steroids [17, 18] , fatty acids [19, 20] , flavonoids [21] , peptides [18] and sugars [20] . Now, in this communication, we report the isolation and characterization of a new ixoroid (1), along with three known compounds stigmast-5-en-3-O-β-D-glucoside (2) [18, 22] , 5-O-caffeoylquinic acid (3) [23] and D-mannitol (4) [20] ; this is the first record of compound 3 from this species. 5-O-Caffeoylquinic acid has a broad spectrum of biological activities, like antioxidant, astringent, antimicrobial and chemo-protective, which resemble those reported for I. coccinea, and so this compound is probably responsible for much of the plants activity. Ixoroid (1) was obtained as a white powder from the flowers of I. coccinea. Its IR spectrum indicated the presence of a hydroxyl group (3627 cm -1 ) and showed also vibrations for CH (2924 cm -1 and 2853 cm -1 ), >C=C< (1622 cm -1 ) and a substituted furan ring (1511 and 1540 cm -1 ) [24, 25] , while the UV spectrum showed absorption at 242 and 275 nm. Ixoroid (1) has the composition C 30 H 50 O 2 , corresponding to six degrees of unsaturation, deduced from the mass ion at m/z 442.3782 (M + , C 30 H 50 O 2 , calcd. 442.3813) in the HR-EIMS. The FABMS positive and EIMS spectra also showed the M+H peak at 443. The compound shows thirty carbons in the 13 C NMR spectrum as seven methyls, ten methylenes, seven methines, one sp 2 CH, four sp 3 and one sp 2 quaternary carbons.
The 1 H NMR spectrum of 1 in CD 3 OD (Table 1) shows the presence of a broad singlet at  5.26 for an olefinic proton, which indicates the presence of unsaturation at C-7 [26] , and a double doublet at  3.14 with coupling constants of 11.5 and 4.6 Hz for a carbinol proton (H-3) with a orientation of an hydroxyl group. The spectrum also exhibited three signals at  3.63 (m, H-23), 3.57 (dd, J = 15.0, 7.5, H-21a), and 3.50 (dd, J = 15.0, 7.5, H-21b), which showed a one bond correlation with the signals at δ 73.87 (C-23) and 64.40 (C-21) in the HSQC spectrum, while the HMBC spectrum showed 3 J correlation of the H-21 protons (δ 3.57, 3.50) with C-23, and H-23 ( 3.63) with C-21 ( Figure 1 ), which suggested that an oxygen is directly attached to C-21 and C-23, and indicated the presence of a substituted tetrahydrofuran ring in the molecule. The presence of a substituted tetrahydrofuran ring was also confirmed by a FABMS (+ve) fragment ion at m/z 128 (C 8 The EIMS base peak at m/z 248, as well as the  5.26 signal in the 1 H NMR spectrum for an olefinic proton indicated the presence of unsaturation at C-7. Thus this compound correlates to the bauerene series of terpenes and also follows the same pattern of retro Diels Alder fragmentation ( Figure 2 ) [26, 27] .
The spectral data of 1 for rings A, B, C and D completely agree with those of reported tirucallane terpenes [24, 26] , and are similar to those of flindissol terpenes, which contain a hydroxyl group at C-21 with a C-24, C-25 unsaturated side chain. Compound 1 differed from flindissol in that it did not have unsaturation and a hydroxyl group at C-21, and can be considered as a deoxy saturated tirucallane terpene [28] . Figure 1 : Important HMBC correlations of ixoroid (1).
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The NOESY spectrum exhibited an important cross peak for the spatial proximity of H-21 with H-23 of the tetrahydrofuran ring and H-20 with H-17 ( Figure 3 ). The chemical shift of H-23 ( 3.63 m) suggested that it might be oriented by comparison with reported chemical shifts of related compounds [28] ; this was supported by the NOESY spectrum, which showed no correlation of H-23 with the  oriented H-17 and H-20. All the evidence discussed above led to the identification of 1 as 21,23-epoxy-tirucall-7-en-3β-ol (1), which was corroborated by important fragment ions in the HR EIMS (see Experimental).
It is important to mention that ixoroid (1), a new naturally isolated compound from I. coccinea, was previously reported as a derivative for the confirmation of the structure of flindissol [29] , but without any spectral evidence. [20] , were also isolated. Compound 3 is reported from this source for the first time.
Experimental
General: UV-visible and IR-spectra were recorded on Thermoelectron (Vision pro Software V4.10) and Vector 22 spectrometers, respectively, while EIMS and FAB MS were obtained on Jeol MSR oute and JMS HX-110 spectrometers, respectively. The 1 H NMR, 13 C NMR, HSQC, HMBC, COSY and NOESY spectra were obtained on a Bruker Avance AV600 spectrophotometer operating at 600 MHz for 1 H-and 150 MHz for 13 C-NMR in CD 3 OD. Adsorption column chromatography was performed on silica gel 60GF 254 for vacuum liquid chromatography Epoxytirucallene-type triterpenoid from Ixora coccinea Natural Product Communications Vol. 7 (7) 2012 833 (VLC) and silica gel 60 (E.Merck 1.09385) was used for flash column chromatography (FCC) (Model Aldrich), while size exclusion chromatography was achieved by using Sephadex LH-20 (Amersham Bioscience), pre-swollen in the specified solvent before loading onto the column. All TLC analysis was performed at ambient temperature using analytical silica gel 60F 254 precoated cards (0.2 mm thickness) and visualized under UV light (254 and 366 nm) and iodine spray.
Plant material:
The flowers of Ixora coccinea were collected in the gardens of the University of Karachi. The plant was authenticated by Dr Sahar Zaidi of the Department of Botany University of Karachi, and a voucher specimen (No. KUH 68501) was deposited in the herbarium of the same department.
Extraction and isolation of compounds:
The fresh and uncrushed flowers of I. coccinea (746 g) were sequentially extracted with MeOH and the pooled extract was concentrated under reduced pressure. The crude extract (202 g) was partitioned between H 2 O and EtOAc. The dried and charcoaled EtOAc phase (84 g) was fractionated into 5 fractions by using n-hexane (IXF1), n-hexane-EtOAc (1:1, IXF2), EtOAc (IXF3), MeOH (IXF4) and an insoluble fraction (IXF5) in which fraction IXF2 (200 mg) was further purified through vacuum liquid chromatography (VLC) and then preparative TLC, which led to the isolation of stigmast-5-en-3-O-β-D-glucoside (2, 10 mg). Fraction IXF3 (2.62 g) was treated with CHCl 3 then acetonitrile, and subsequently the acetonitrile soluble fraction (1.5 g) was subjected to silica gel CC and eluted with EtOAC, acetonitrile and MeOH with ascending 5% polarity to give 5-O-caffeoylquinic acid (3, 30 mg). Fraction IXF4 (5.14 g) was further partitioned into 6 fractions (IXF4a-f) through 10% increasing polarity of EtOAc to MeOH. Fraction IXF4c (3.792 g) was subjected to VLC using EtOAc and MeOH by 10% increasing polarity, affording 12 fractions (IXF4c1-12). Ixoroid (1, 10 mg) was obtained in pure form from the size exclusion chromatography of IXF4c2 on Sephadex LH-20 via the isocratic solvent system nhexane-EtOAc-MeOH (2:5:1). D-Mannitol crystals (4, 30 mg) were directly obtained as an insoluble part of the MeOH extract of I. coccinea roots.
21,23-Epoxy-tirucall-7-en-3β-ol (1) White solid.
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